The objective was to determine the extent to which psychiatric disturbances (especially mood disorders) generally considered poor prognostic factors, are present in patients with striatonigral (SND) type multiple system atrophy (MSA) compared with patients with idiopathic Parkinson's disease (IPD). The Hamilton depression scale (HAM-D), brief psychiatric rating scale (BPRS), and Unified Parkinson's disease rating scale (UPDRS) were administered to clinically probable non-demented patients with SND-type MSA and patients with IPD matched for age and motor disability, at baseline and after receiving levodopa. At baseline total HAM-D score was greater in patients with IPD. Overall, BPRS score did not diVer between the two groups; however, patients with IPD scored higher on anxiety items of the BPRS, and patients with MSA had higher scores on the item indicating blunted aVect. After levodopa, both groups improved significantly in UPDRS and HAM-D total scores (just significant for patients with MSA). Patients with IPD improved significantly in total BPRS score but patients with MSA did not. At baseline patients with IPD were more depressed and anxious than patients with MSA who, by contrast, showed blunted aVect. After levodopa, depression and anxiety of patients with IPD improved significantly whereas the aVective detachment of patients with MSA did not change. Major neuronal loss in the caudate and ventral striatum, which are part of the lateral orbitofrontal and limbic circuits, may be responsible for the blunted aVect not responsive to levodopa therapy found in patients with MSA. (J Neurol Neurosurg Psychiatry 1999;66:541-544) 
Striatonigral (SND) type multiple system atrophy (MSA) is probably the most frequent form of atypical parkinsonism; in its early stages SND is diYcult to distinguish from idiopathic Parkinson's disease (IPD). However as the disease develops, autonomic, cerebellar, and pyramidal signs, as well as loss of the initial response to levodopa, 1 render the diVerential diagnosis relatively easy. Recent studies which focused on cognitive disturbances failed to disclose clear cognitive diVerences between the two conditions. Both are characterised by compromise of executive functions as a result of damage to the striatofrontal circuits. [2] [3] [4] However, no studies have examined psychiatric disturbances in MSA, although these have been extensively investigated in IPD. [5] [6] [7] Such a study is likely to be relevant as psychiatric disturbances could have a negative impact on disease progression, as has been shown in IPD. 8 The aim of this study was to determine the extent to which psychiatric disturbances, particularly mood disorders, are present in SND-type patients with MSA compared with patients with IPD with similar motor compromise.
Patients and methods
We evaluated 12 patients with probable SNDtype MSA diagnosed according to Quinn's criteria 9 and 12 patients with IPD diagnosed according to the criteria of the Parkinson's Disease Society Brain Bank. 10 The patients with MSA were consecutively diagnosed at our centre for extrapyramidal diseases from December 1996 to the end of October 1997. All had orthostatic hypotension, defined as a fall in systolic blood pressure of 30 mm Hg on standing from supine. 11 The three men of the group were impotent, and all patients had disturbances of micturition without dysuria (frequency in four, urgency in five, and nocturnal incontinence in the remaining three patients). In five patients, EMG of the anal sphincter found signs of denervation. The IPD group was selected from admitted patients for similar age and overall motor state (Hoehn and Yahr scale) to the MSA group; however, duration of illness was longer in the IPD group.
None of the patients were demented according to DSM-IV criteria and all had a mini mental state examination (MMSE) score >24. Clinical and other characteristics of the two groups are shown in 12 Signs of cerebellar or brainstem atrophy on MRI were not seen in any of the patients with MSA.
All the patients with IPD were taking levodopa at a mean (SD) dosage of 1184 (758) mg/day and four were also receiving dopamine receptor agonists; all presented on-oV phenomena and on phase hyperkinesias. The patients with MSA were also receiving levodopa at a mean (SD) dosage of 840 (348.6) mg/day.
The patients underwent baseline motor assessment at 9 00 am-12 hours after receiving their last levodopa dose. They were then reassessed 90 minutes after receiving 250 mg levodopa plus 25 mg carbidopa, when most patients said that they experienced peak benefit from the therapy.
The motor part of the unified Parkinson's disease rating scale (UPDRS) was used to assess overall motor function. Psychiatric assessment employed the Hamilton depression scale (HAM-D) 13 supported by DSM-IV criteria for depression and the brief psychiatric rating scale (BPRS) 14 to provide a general psychiatric assessment. We also calculated the scores for three HAM-D categories, formed by grouping related items as follows: category I consisting of mood depression (item 1), guilt (item 2), and suicide (item 3); category II consisting of work and interests (item 7) and retardation (item 8); category III consisting of agitation (item 9), anxiety psychic symptoms (item 10), and anxiety somatic symptoms (item 11).
We assigned the score of zero to item 14 (concerning loss of libido) of HAM-D to all patients, so that loss of libido due to autonomic involvement did not erroneously influence the depression rating. We excluded items 9 and 13 (assessing depression and motor slowing) from the BPRS as these were assessed by HAM-D; for all other BPRS items a score of 3 was taken as indicating a moderate to severe symptom.
Motor assessment (with and without levodopa) was performed by one neurologist (VF) and psychiatric rating scales were administered by a second neurologist (DM). Both neurologists were experienced in the assessment of patients with movement disorders and were not blind to diagnoses for the following reasons. Firstly, the study design required that patients were assessed with and without levodopa making it easy for the examiners to guess the diagnosis in the less responsive patients. Secondly, most patients were drawn from the outpatient clinic, where they had been followed up for some years by our medical staV that included the two examiners. The data were analysed using Student's t tests for paired and nonpaired data and the 2 test for frequencies.
Results
The two groups did not diVer in terms of age, motor compromise, BPRS score, or MMSE score. Duration of illness (table 1) and baseline depression score (total HAM-D) (table 2) were greater in the IPD group. Six patients with IPD had a total HAM-D score of between 18 and 29, indicating major depression, and another six patients with IPD scored between 8 and 12, indicating dysthymia. 15 Ten patients with MSA were not depressed as indicated by a total HAM-D score of 0-7; one scored 10 (dysthymia) and one scored 18 (major depression). The baseline category I (mood depression, guilt, suicide ) and category III (agitation, and psychic and somatic anxiety) HAM-D scores were significantly higher in the IPD group than the MSA group, whereas category II (work and interests, retardation) HAM-D scores did not diVer significantly (table 2) Ten of the 12 patients with IPD (83.3%) had baseline scores 3 in items 1 (somatic symptoms), 2 (anxiety), and 6 (tension) of the BPRS, whereas only one patient with MSA (8.3%) scored similarly, with a highly significant diVerence (p<0.00023) between the groups. For item 16 (blunted aVect), no patient with IPD scored 3, whereas 11/12 patients with MSA (91.7%) did so, again with a highly significant between group diVerence (p=0.00001). No patient from either group scored 3 in the remaining BPRS items.
At the second evaluation 90 minutes after levodopa administration, there was a significant improvement in the patients with IPD in motor state, and also significant changes in BPRS, total HAM-D, and HAM-D categories I, II, and III scores (table 2). In the patients with MSA there was a significant improvement in motor state, small but significant changes in HAM-D total score and category I (depression, guilt, suicide), but no changes in BPRS score, HAM-D category II, or category III scores (table 2) . 
Discussion
Major depression and dysthymia are the most frequent psychiatric symptoms in IPD, with a prevalence of around 40% in hospital series and slightly lower figures in population studies. [16] [17] [18] The frequency of these symptoms tends to increase as the disease progresses 15 19 and there are also mood swings in relation to motor fluctuations in many patients. [20] [21] [22] All our patients with IPD had advanced disease with motor fluctuations (Hoehn and Yahr stages III-IV in the oV phase) as they were selected to have comparable disease severity to the patients with MSA.
Although our groups were of small size they were homogeneous (table 1) ; the patients with IPD were good responders to levodopa, and had long disease duration with motor fluctuations and no dementia, whereas the diagnosis of SND-type MSA was in all cases supported by MRI. We therefore consider that the groups are fairly representative of advanced stage disease populations.
Comparison of baseline assessments showed a clear diVerence between the groups in terms of mood and anxiety. Not surprisingly six of the fluctuating patients with IPD had a total HAM-D score >18 (major depression); by contrast only one patient with MSA had a total depression score consistent with major depression (but whose depression, anxiety, and agitation scores were quite low). Dysthymia was found in six patients with IPD and only one patient with MSA at baseline. Although we did not use a structured psychiatric interview, the diagnosis of major depression and dysthymia were supported in all cases by DSM IV criteria for depression as modified for dysthymia in neurological disorders according to the recommendations of the World Health Organisation (WHO). 23 Analysis of the BPRS items showed that 11/12 patients with MSA had scores 3 for item 16, indicating blunted aVect and suggesting that these patients were emotionally indifferent to their condition-a situation that contrasts markedly with the generally anxious state of patients with IPD with regard to their compromised motor state. 24 In the IPD group, anxiety and depression improved considerably at the second evaluation. According to Maricle et al 25 at least momentary changes in depressive mood and anxiety may be a consequence of intracerebral dopamine depletion and repletion. By contrast the mood of our patients with MSA, who at baseline were not anxious or depressed as a group, was changed only slightly by levodopa. However, levodopa did bring about an improvement in the motor state of the patients with MSA, and this is consistent with reports of good motor responses to levodopa in about 30% of patients with MSA. 26 27 The emotional blunting manifested by our patients with MSA may be equivalent to the apathy and abulia known to be induced by focal lesions in the basal ganglia, particularly the caudate. 28 The caudate and ventral striatum are part of the lateral orbitofrontal and limbic circuits implicated in controlling aVective aspects of behaviour 29 30 and major neuronal loss from the caudate is a recognised feature of the advanced stages of MSA. 1 Although the MSA group as a whole was not depressed or anxious, this does not exclude the possibility that such disturbances may be present in the early stages of MSA, and as in IPD 15 19 the aVective state of patients with MSA may change as their disease progresses. Cognitive impairment is also likely to correlate with apathy and blunted aVect. However none of our patients with MSA were demented by MMSE, although we cannot exclude the possibility that a more extensive battery of cognitive tests would show cognitive impairment. For these reasons we consider that the present study should be extended to assess aVective state in relation to cognitive functions in patients with MSA in the initial phases of their illness.
